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5.4
Load Sharing and Load Balancing Optimisation
5.4.x
Architecture aspects
Different types of basic architectures for inter-gNB load balancing case are shown as below,
5.4.x.1
Architecture options

Alt.1 Centralized architecture

In this alternative, the load report analysis, the handover decision and the parameter adapting decision are centralized in one separate entity/logical node, which could be in the domain of OAM or RAN. Specifically, the centralized SON algorithm could be located in OAM or a logical node in charge of multiple gNBs. The detailed procedures are illustrated in figure 1:
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Figure 1 Centralized architecture
1. The gNBs monitor the cell load and report their current load information to a centralized SON entity/node. The gNB reports its load periodically, or triggered by some pre-defined criteria (e.g. reports only when the load exceeds a given load threshold value).
2. The centralized SON entity/node could also ask the gNB to report its load as needed.
3. The centralized SON entity/node makes a decision on whether to modify cell reselection/handover parameters taking the received cell load information into account.
4. If yes, the cell reselection/handover parameters between the congested cell and its neighbouring cells are modified, and the modification is updated in the centralized SON entity/node and informed to the gNBs. Meanwhile, the updated cell reselection parameters are broadcast to the UEs in System Information.
4a. The centralized SON entity/node performs load balancing action by sending handover command.
5. According to the cell reselection/handover mechanisms, some UEs reselect/handover to the less congested cell.

It should be noted that Step 4a is not supported when the centralized SON algorithm is located in OAM. Moreover, based on the characteristic of OAM, it is not appropriate to generate HO command (i.e. perform RRM operation) from OAM. Therefore, a logical RAN node in charge of multiple gNBs could be introduced as the centralized SON entity/node to perform handover actions.

Alt.2 Distributed architecture

Another alternative is to adapt parameters and perform handover actions within gNB. When the load balancing algorithm is triggered, the following procedures are performed as shown in figure 2: 
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Figure 2 Distributed architecture 
1. The gNBs monitor the cell load and exchange their current load information with neighboring gNBs on Xn interface. The gNB reports its load periodically, or the gNB requests cell load information from neighboring gNBs based on the measured cell load with some predefined criteria (eg. a pre-defined load threshold).
2. The gNB makes a decision whether to modify cell reselection/handover parameters taking into account of its own and the received cell load information.
3. If yes, the cell reselection/handover parameters are modified and informed to neighboring gNBs. Meanwhile, the updated cell reselection parameters are broadcast to the UEs in System Information.
4. The gNB can also initiate handover procedures with target gNB(s) to perform handover actions.
5. According to the cell reselection/handover mechanisms, some UEs reselect/handover to the less congested cell.

Alt.3 Hybrid architecture

A third approach, as shown in figure 3, is a mixture of the above mentioned two architectures in terms of the location to achieve the SON algorithm; namely, the SON algorithm is partially located in the centralized SON entity/node and partially located in gNB, and the centralized SON entity/node and gNB work together in a coordinated manner to build up the complete functionality of the use case. 
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Figure 3 Hybrid architecture

Specifically, the complete MLB functionality could be realized through two functions which are achieved by different architectures: 1. the gNBs negotiate the load information with each other in order to decide whether to execute a handover in a distributed manner; and, 2. the centralized SON entity/node collects the load report from gNBs, makes decisions on whether to modify cell reselection/handover parameters and performs parameter adapting in a centralized manner.
5.4.x.2
Comparison

Table 1 Comparison table among alternatives

	
	Centralized architecture

(the centralized entity = the OAM entity)
	Centralized architecture

(the centralized entity = a logical RAN node)
	Distributed architecture
	Hybrid architecture

	Response time
	Long
	Short
	Short
	FFS

(depends on the location of the centralized entity, and the function split between the centralized node and gNBs)

	Load on Xn interface
	Low :

No exchange
	Low :

No exchange
	High
	

	Load on OAM interface
	High:

Distinct messages to indicate cell A and cell B loads
	Nearly no traffic
	Nearly no traffic
	

	New interface between  gNB and the centralized RRM entity
	No
	Yes
	No
	

	gNB complexity
	Low
	Low 
	High:

Support of Load balance                 algorithms

Storage of neighbour cells load if periodic load exchange
	

	OAM complexity
	Support of RRM functionalities (unrealistic)
	Low
	Low
	

	Scalability
	The centralized SON entity concentrates all the decision and the load information exchanges
	The centralized SON entity concentrates all the decision and the load information exchanges
	The decision and the load information exchanges are distributed among nodes
	

	Load information exchange between gNB
	Not supported
	Not supported
	Supported if periodic load exchange 
	

	Multi-vendor support
	Good
	Good
	Best performance in a vendors own network
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